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1 
This invention relates to superheaters and par- 
tieularly fo means or eontrol!ing uperheated 
team temperature. 
Steam generating units operating at high pres- 
sures and steam temperatures are generally 
equipped with superheaters provided with means 
ïor maintaining steam temperatures at a .sub- 
stantially constant value for the upper range of 
the load. This control is usually effected either 
by dampers and by-passes that divert part of the 
flue gas away from the superheater range or by 
a desuperheater that reduces the temperature of 
the over-superheated steam to the desired value. 
An object of this invention is to provide novel 
control means for varying the mean temperature 
difference between steam in the superheater tubes 
a.nd the gases passing externally thereover. 
Figure 1 is a diagrammatic illustration oï one 
form of superheat control embodying the inven- 
tion. 
Figure 2 shows the valve illustrated in Fig. 1 
adjusted to produce a different superheat. 
Figure 3 fllustrates another form of the inven- 
tion. 
As shown in Figure 1 the superheater comprises 
two sections 0 and   contacted successively by 
the hot products of combustion leaving the fur- 
nace 2. ]aiïles $ and 4 direct the flow of 
the product of combustion downwardly over sec- 
tion  . As disclosed herein the superheater sec- 
tions are suspended in a steam boiler, of which 
only a fragment is shown in Fig. 1 including a 
steam drum 15 receiving the discharge of steam 
and water from boiler and water wall tubes 8 
whfle the separated steam is conducted from 
steam drum  5 to dry drum  7 via steam tubes  8. 
The steam from drum  7 passes in two parallel 
paths through tubes 8 and 28, the portion pass- 
ing through tubes 8 being delivered to the in- 
take header 8« of superheater section 0 and 
the part passing through tubes 28 being delivered 
to a three-way valve 2. The connections 22, 
and 24 to valve 2  are preferably placed 120 degs. 
apart and a rotatable gare 25 in valve 2 which 
preferably covers approximately 120 degs. of the 
bore in valve 2 may be rotated ïrom the posi- 
tion shown in Fig. 1 covering the connection 2 
counterclockwise so as to cover connection 24, or 
it may be stopped in any intermediate position 
thereby covering any desired corresponding and 
supplementary proportions of connections 23 and 
24. n this way gare 25 serves as a throttle con- 
trolling the amount of steam that flows fo one 
of the connections 2 and 24 with a corresponding 
complementary .mount flowing to the other. As 
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shown, the steam fiows from drum 7 through 
tube 20 to connection 22 of valve 21, thence 
through connection 4 of valve 2 and through 
tube 26 to the intake header .7 of superheater sec- 
 tion . After flowing through superheater sec- 
tion   the steam discharges from ourlet header 
28 through tube 2 fo the superheated steam 
offtake 8. A tube 38 joins connection 23 of valve 
2 to the superheater steam offtake 8. 
10 The steam which bas passed through super- 
heater section  passes from it offtake header 
3  through tube $2 into a second three-way valve 
33 having connections 4, 5 and 8 and a valve 
gare 7 similar to that of valve 21. In the posi- 
15 tion of valve gare .G7 shown in Fig. 1 the steam 
from tube 3 passes through valve  via connec- 
tions 5 and $4 and joins the steam from tube 
 8 to pass to the superheater offtake 38. Thus, 
the steam fiows in paral!el through sections 
0 and I I of the supm:heater. 
In Fi.g. 2 the valve gares 2 and 7 are in dif- 
ferent positions. A portion of steam flows from 
drum 7 through tube $ to the intake header 
 9« of superheater section  8 and from ifs offtake 
25 header $ via tube 2, valve  and tubes , 28, 
to the intake 27 of section  . After being par- 
tially superheated by flowing through section 
the steam leaves by way of ourlet header 28, flows 
through conduit 28 and enters superheated steam 
0 offtake 8. Thus, as described, some of the steam 
flows serially through sections I O and 1 of the 
superheater. Another portion of the steam flows 
from drum 7 via tube 2 through valve 21 and 
pipe 8 directly to superheater offtake 
,5 n operating with the valves l, 3 set as in 
Fig. 1, a portion of the saturated steam from 
drum 17 flows through section i O of the super« 
hear for any rate of evaporation. At low rat- 
ings (below those for which the final temperature 
40 of the steam is controlled) the remaining portion 
of the saturated steam in parallel passes through 
section  . At the higher ratings where the tem- 
perature of the steam is to be controlled, valve 
ate  of valve 2 may be set to coer portions 
45 of both cm]nections 2 and 2 thereby causing 
the portion of saturated steam passing through 
valve l to be apportioned between superheater 
sectio Il and the superheater offtake 30.; for 
maximum control, the valve gare 5, as shown in 
0 Fig. 2, covers connection 2 and causes all of 
said portion of saturated steam to be diverted 
through tube 28, valve 21 and tube 8. directly 
to the offtake . The controllable flow resist- 
ance of this path, through tube 2, valve 21 and 
 tube 88, precludes an excess of steam through 
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this circuit. The remaining steam flows from 
drum t7 through pipe t9 fo superheater section 
@ and serially through section ; its amount 
depends upon the ïesistance of the circuit through 
tube 20, valve 2! and tube 38. 
Inteïmediate positions of valve gate 37 of valve 
33 betwe.e thoe shovn in Figs. 1 and 2 cause 
a poïtion of the steam fïom-section @ fo flow 
to the offtake 3@ and the remaining portion to 
join satuïated steam frein valve -! going to sec  
kion t. Obviously the valves 2! and 23 may be 
mechanically interconnected to be opeïated te 
gether, as indicated af ,  in Fig. 2. 
In the valve setting where sera lasses.se2ally 
thïough superheater sections ! @ a.nd ! ! the highly 
supeïheated steam leaving said sections mixes 
with the satuïated steam through the by.-pass 
formed by tubes 20 and 38 and the temperature 
of the mixtuïe is consideïably below that which 
occurs when all of the steam flows in parallel 
throlgh said ections. This ïeduction in steam 
Sempe_ratuïe is the result of a-reduced mean tem- 
perature difference between the ases surïound- 
ing section  ! and the steam in SeCtion  ! of the 
stperheateï. Calculations indicate that with 
sumed conditions of 1900 degs. F. gas temperature 
when flrst contacting the supeïheater and 1000 
degs. F. steam-tempeïature, thi method of con- 
tïol will give a ïeduction in the steam tempe'a- 
turc of 140 dêgs. F. oveï what would ïesult fïom 
directing all the steam through sections I 0, ! ! in 
parallel. Fr this amount of control, additional 
-all0y tubing wollld be ïequired in the.superheate'. 
However, the maximum reduction in steam tmn- 
perature gerteral!y required is appoximately 50 
degs F. For this condition the temperature of 
h..mixture of saturated and superheate- steam 
would probably not be high eno.ugh fo require 
additional alloy. 
A modifled form of the invention is shown 
Figure 3. Afer passing through superheater 
section ],} steam leave offtake header 3! and 
iïows through tube 32 and-a valve  to the super- 
heater offtake 30. A branch connection  leads 
from tube 32 through cl]eck vatve  o the intake 
heade, r 27 of superheater section [! via tube 
Tube  also connects to a valve . /nother 
tube 8 connects drum ]7 te valve . Valves 
 and  may be interconnected by connecting 
rod 47 and loyers  so as fo operate together. 
In this arrangement superheated steam from sec-- 
tion [.0 may be mixed with saturated steam and 
the mixture may be passed through section ! ! of 
the superheater. When hot operating fo control 
steam temperature, the valves  and  are 
open position and the satuïated steam flows in 
païallel thïough sections 9 and ! of the super- 
heater. Foï extïeme contïol the valves 2 and 
5 are moved fo closed position and the steam 
flows through sections 9 and t! serially. Fox" 
interme.diate contïol of steam temperature valves 
42 and 3 are partially closed to cause super- 
heated steam fo flow from the ourlet of section 
! 0 through valve 4 and mix with saturated steam 
flowing through valve 4-, the mixture thon flow- 
ing thïough section ! of the superheater. The 
advantage of the embodiment illustïated in Fig. 
3 lies in an incïeased steam flow thïough both 
sections  and t! of the superheateï because at 
no rime will saturated steam by-pass the supm'- 
heater heating surface sections 0 and ! men- 
tioned above in the way provided for in Figs. 1 
and 2 thïough pipe line 20, valve 2! and pip 
line 38. This increased steam flow (thïough both 
superheater sections 9 and ') foï a giron heat 
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absorption results in lower steam tempm'ature 
and lower tube meta.1 temperature. Somewhat 
less alloy tublng would therefore be required in 
a superheater employing the form shown in Fig. 
5 3 than in a supeïheateï employing the ferre 
shown in Figs. 1 and 2. 
While pïefeïïed embodments Of my invention 
have beenshown and described, if will be undeï- 
stood that miner changes in construction, coin- 
!0 bnation and aïïangement of parts may be ruade 
without departing fïom the spirit and scope of the 
invention as claimed. 
Wïat I clslm is: 
1. Iii  fluld heter comprising a flrst and 
15 .second .ectlon ;posed to a medium flowing 
seïially oveï the flrst and second sections foi" 
heatag..sald iïuid; a souïce of fluid and a heated 
fld offtke; means conducting a paït of said 
fluid fo said flïst section to be heated theïein; 
20 means conducting heated fluid from said flrst 
.section selectively either fo said offtake oï to 
the inlet of said second section, oï' proportïonate- 
ly to both; means conducting the ïemaindeï of 
said fluid from said source selectiçely either to 
25 the inlet of said second section or fo said heated 
fluid offtake, or propoïtionately to both. 
2. In a heater foï heating fluid fïom a fluid 
 source and comprising a flrst and second sec- 
tion exposed to a.heating medium flowing serially 
0 over the fiïst and second sections for heating 
said fluid; a conduit conveying a part of said 
fiuid fo said fiïst section; a conduit conveying 
heated fluid from said flïst section; a three-way 
valve having thïee poïts, a flïst port being con- 
Z5 nected fo said lait conduit; a fluid offtake con- 
nected fo a second poït of said valve; a second 
three-waF valve having thïee poïts; a coniuit 
convçying the ïemainder of said fluid from said 
source to a flrst poït of said second threeway 
40 Valve; conduits connecting a second poït of 
said second valve fo a.third poït.of said flïst valve 
and te the ilet.of said second section ; a conduit 
connecting the ourlet of said second section te 
said offtake foï heated fluid; a conduit connect- 
.5 ing a third port of said second valve te said off- 
take; and means in said vlve fo controllably 
close off one, or simultaneously, poïtions of both 
of said second and thiïd poïts in each valve. 
3. In a superheateï comprising flïst and sec- 
50 ond heat exchange sections exposed to a heating 
medium flowing serially oveï said sections, a sup- 
ply of saturated steam, and an offtake foï super- 
heated steam; a conduit conveying a part of 
said saturated steam te said flïst section; a sec- 
55 ond conduit conveying païtially superheated 
steam from said flrst section to said offtake; a 
valve connected into said second conduit; a third 
conduit conveying the remaindeï of said satu- 
rated steam fo a second valve; a fouïth conduit 
60 connecting said second valve to said second con- 
duit between the flïst valve and the flïst section; 
a branch conduit connecting said fouïth conduit 
to the inlet of said second section; a check valve 
in said fourth conduit between said second and 
c,5 branch conduits fo pïevent flow from said sec- 
ond conduit fo said bïanch conduit; and a con- 
nection between the outlet of said second .sec- 
tion and said offtake. 
4. In a fluid heater compïising a fiïst heat 
7o exchangeï section exposed to a hot heating me- 
dium and a second heat exchanger section 
posed to a ïelatively cooleï heating medium; 
souïce of fluid fo be heated and a heated fluid 
offtake; means conducting a poïtion of said fluid 
75 te and through said flïst section and thence in 
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part or in whole through either said second sec- 
tion fo said oiïtake or directly fo said offtake; 
means control]ably conducting a seconoE part 
of said fluid in part or in whole fo join the heated 
first portion fo said second section and there- 
through fo said offtake, or directly fo said off- 
take. 
5. In a superheater comprising flrst and sec- 
ond heat exchange sections exposed fo a heating 
medium flowing serially over said sections, a 
source of saturated steam, and an offtake for 
superheated steam; a flrst in]et conduit con- 
necting said source with the in]et of said flrst 
section and a second in]et conduit connecting 
said source with the inlet of said second section; 
a flrst ourlet conduit connecting the ourlet of 
said flrst section with the in]et of said second 
section; a second ourlet conduit connecting the 
ourlet of said second section to said offtake; a 
passageway connecting the ourlet of said flrst 
section with said offtake; flrst valve means asso- 
ciated with said passageway operable fo propor- 
tionally distribute the steam, flowing from said 
flrst section, between said offtake and the in]et 
of said second section; second valve means asso- 
ciated with said second in]et conduit fo control 
the volume of saturated steam flowing fo said 
second section; and a check valve in the flrst 
ourlet conduit and remote from said passageway, 
arranged fo prevent flow from the in]et of said 
second section fo the ourlet of said flrst section. 
6. In a superheater comprising flrst and sec- 
ond heat exchange sections exposed to a heating 
medium flowing serially over said sections, a 
supply of saturated steam, and an oiïtake for 
superheated steam; a flrst conduit connecting 
the in]et of said flrst superheater section with 
said supply source; a second conduit connecting 
the in]et of said second superheater section with 
said supply source; a third conduit connecting 
the ourlet of said flrst section with the in]et of 
aid second section; a fourth conduit connecting 
the ourlet of said second section fo said offtake; 
a flïth conduit cennecting the ourlet of said flrst 
superheater section with said offtake; valve 
means associated with said flfth conduit at a 
location fo control flow directly fo said oiïtake; 
and other valve means associated with said sec- 
ond conduit af a location fo control flow from 
said saturated steam source. 
7. In a superheater comprising flrst and sec- 
ond heat exchange sections exposed fo a heat- 
ing medium flowing serially over said sections, 
a source of saturated steam and an offtake for 
superheated steam; a flrst in]et conduit con- 
necting said source with the in]et of said flrst 
section and a second in]et conduit connecting 
said source with the in]et of said second section; 
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a flrst ourlet conduit connecting the ourlet of 
said flrst section with the in]et of said secord 
section; a second ourlet conduit connecting the 
ourlet of said second section fo said offtate; .a 
passageway between the ourlet of said flrst super- 
heater section and said offtake; a by-pass con- 
duit between the source of saturated steam and 
said superheated steam offtake; flrst valve means 
associated with both said passageway and also 
with said flrst ourlet conduit; apparatus for actu- 
ating said flrst valve means fo proportionally 
distribute the steam, flowing from said flrst sec- 
tion, between said offtake and said second sec- 
tion in]et; second valve means associated with 
both said by-pass conduit and said second in]et 
conduit; and apparatus for actuating said sec- 
ond valve means for distributing saturated steam 
between said second section and said offtake. 
8. In a superheater comprising first and sec 
ond heat exchange sections exposed to a heating 
medium flowing serially over said sections; a 
ource of saturated steam and an offtake for 
superheated steam; a flrst in]et conduit connect- 
ing said source with the in]et of said flrst sec- 
tion, and a second in]et conduit connecting said 
source with the in]et of said second section; a 
flrst ourlet conduit connecting the ourlet of said 
first section with the in]et of said second sec- 
tion, and a second ourlet conduit connecting the 
ourlet of said second section with said offtake; 
a passageway between said first ourlet conduit 
and said offtake; valve means associated with 
both, said passageway and said flrst ourlet con 
duit; apparatus for actuating said valve means 
to proportionally distribute the steam flowing 
rom aid flrst section, between said passage- 
way leading fo said offtake and said flrst ourlet 
conduit leading to the in]et of said second sec- 
tion; other valve means in said second in]et con- 
duit, said other valve means communicating di- 
rectly with said superheated steam offtake; and 
apparatus for actuating said other valve means 
to proportion the volume of saturated steam be- 
tween said second section and said offtake. 
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